Background Idiopathic chronic anal fissure is believed to be a consequence of a traumatic acute anodermal tear followed by recurrent inflammation and poor healing due to relative tissue ischaemia secondary to internal sphincter spasm. This pilot trial compared the efficacy of a novel manufactured ano-coccygeal support attached to a standard toilet seat (Colorec) to the standard procedure of lateral internal sphincterotomy (LIS) for chronic anal fissure. Methods Fifty-three patients with confirmed chronic anal fissures were enrolled and assigned, based on their preference, to the test group and the control group. Each patient was reviewed after therapy, and follow-up was scheduled at 4, 6 and 8 weeks and at 6 months. Results The fissure healing rate was 100 % in both groups. There were no statistically significant differences between the test group (n = 30, median age 42 years; range 20-71 years) and the control group (n = 22, median age 38 years; range 23-60 years) with regards to resolution of rectal bleeding at defaecation after 4 weeks (86.6 vs 72.7 %, p = 0.698), and by week 6, bleeding had resolved in 100 % of patients in both groups. There was no statistically significant difference between the test group and the control group with regards to pain scores at 4, 6 and 8 weeks (4.30 ± 0.79, 2.03 ± 0.80, 0.43 ± 0.50 vs 3.50 ± 0.74, 1.68 ± 0.56, 0.50 ± 0.51, p = 0.054) and to time until complete healing of fissures (5.60 ± 1.52 weeks vs 5.91 ± 1.57 weeks, p = 0.479). After continuous use of the ano-coccygeal support over 6 months, no patients in the test group had recurrent fissures. No complications were observed during the trial. Conclusions Results of both methods were comparable and demonstrated that the ano-coccygeal support is at least as effective as LIS, without any short-term complications. Larger and randomised trials on the use of ano-coccygeal support for chronic anal fissures are awaited.
Introduction
Anal fissure is a common condition resulting in painful defaecation and rectal bleeding. Most anal fissures are idiopathic in aetiology probably initiated by faecal trauma to the anoderm with 90 % located in the posterior midline [1] . Up to 90 % of acute anal fissures heal spontaneously within weeks and between 60 and 80 % of patients with anal fissure remain symptom-free once healed with or without simple medical therapy in the form of dietary modification, laxatives and topical symptom-control medication [2] . The predominance of posterior anal fissures is believed to be related to the anatomical configuration of the anal canal and the relative weakness of the postanal space [1, 3, 4] .
Chronic anal fissure develops with the persistence of fissure symptoms and signs beyond 2 months, with the persistence of the fissure ulcer and with the development of peripheral ulcer fibrosis, proximal hypertrophic anal papilla and caudal sentinel tag [5] . While the pathophysiology of chronic anal fissure is not completely understood, it is believed to be a consequence of an acute anodermal epithelial tear followed by recurrent inflammation and breakdown of anodermal healing due to relative tissue ischaemia secondary to internal sphincter hypertonicity and spasm [3, 4] . The posterior ulcer is maintained by the contraction of the internal anal sphincter.
Over 50 % of chronic anal fissures may spontaneously heal, but a significant proportion of patients continue to suffer from prolonged symptoms and a high recurrence rate [6] . It has been shown that treatment and healing of chronic anal fissure with medical therapy aimed at reducing internal anal sphincter tonicity and spasm ('medical sphincterotomy') utilising nitrates, botulinum toxin type A, nifedipine, diltiazem and other drugs is feasible but produces significant side effects which may affect patient compliance and seems overall only slightly better than placebo [2, 7, 8] . Surgery results in a higher percentage of healing and long-term cure of over 90 % of patients, but there are concerns regarding persistent long-term complications, particularly with incontinence and anal deformity [7] . Lateral internal sphincterotomy (LIS) is the gold standard procedure, associated with low recurrence rates, which consists of limited controlled distal internal sphincterotomy performed to alleviate spasm. However, LIS is associated with a significant risk of incontinence that exceeds 20 % [9] . Faecal incontinence may also present as a delayed complication [10] . Hybrid procedures such as fissurectomy with concomitant administration of botulinum toxin have been disappointing with fissure recurrence rates of 50 % [11] . In recent years, there has been a shift towards medical rather than definitive surgical therapy for chronic anal fissure.
We present a non-randomised controlled pilot trial comparing a novel non-operative, non-pharmacological management to LIS for chronic anal fissure.
Materials and methods
This study was conducted at a tertiary referral centre for an 18-month period from September 2006 to March 2008 with ethics committee approval and individual written consent. The primary end point of recruitment was 2 years. The inclusion criteria in the study protocol were persistence of fissure symptoms over 6 months, absence of any prior anal surgery, confirmed the presence of a solitary posterior midline fissure on clinical examination at the office and willingness to remain compliant to the therapy protocol alone for the study period. Patients with acute fissures, anteriorly located fissures, eccentric or multiple fissures, perianal induration or punctate lesions, haemorrhoidal prolapse, history or signs of any previous anal surgery and concomitant use of oral or topical calcium channel blockers, nitrates and diltiazem were excluded. None of the patients had undergone medical therapy with a potassium channel agonist. Consecutive patients with chronic anal fissure were evaluated and enrolled from the surgical outpatient clinic.
Fifty-three patients were enrolled in the study. Thirty patients were assigned to the test group and 22 to the control group. The median age for the test group was 42 years (range 20-71 years) and for the control group 38 years (range 23-60 years). The median duration of fissure symptoms was 12 months (range 6-120 months). All symptoms were previously misdiagnosed as haemorrhoidal pain and bleeding by their primary care physicians and treated accordingly based on their referral letters.
All the patients were counselled about the clinical diagnosis and briefed on the proposed methods of therapy and the criteria for protocol violation both verbally and in writing. Patients were assigned to either the test group (ano-coccygeal support) or the control group (LIS) in a non-random fashion, based on the individual patient's preference, after the risks and benefits of both methods had been explained.
The test group utilised a prefabricated single-size modified nylon toilet seat with a firm posterior ano-coccygeal support made of medical grade thermal plastic elastomer, featuring as an elevated protrusion (Colorec) produced by a local manufacturer (Fig. 1) which was provided free of charge. The device fits UK standard pans and is fixed to the patient's toilet at home. The patient was instructed to place the posterior lip of the device onto the ano-coccygeal area with the prominence directed at the postanal space in the midline. Patients were encouraged to use the modified toilet seat as regularly as possible.
The control group patients underwent surgery, scheduled within 2 weeks after being seen in the surgical outpatient clinic. An examination under anaesthesia was performed followed by a conventional 'open' LIS. Patients from both groups were advised to increase their dietary fibre and daily fluid intake. All patients were prescribed lactulose 15 ml at bedtime, lignocaine gel to be used as required and non-opioid analgesia in the initial 2 weeks of either treatment.
Patients were seen weekly for the first 2 weeks and every 2 weeks for other 6 weeks. Patients kept a diary of their bowel movements and recorded the presence of blood. The visual analogue pain score (1-10) was used for pain evaluation before and after the commencement of either therapy. Complete healing was defined as visibly healed posterior anoderm. Fissures were examined at each followup visit after the first 2 weeks, that is, at 4, 6 and 8 weeks and finally at 6 months. The study protocol allowed a 'rescue therapy' if fissure symptoms persisted at the 8-week follow-up in the test group, to be decided by the attending clinician. Patients in the test group were encouraged to persevere in using their modified toilet seat with ano-coccygeal support after healing.
All patients, except one from the test group who did not attend follow-up for evaluation, completed the study.
Statistical analysis
Data was analysed using the SPSS 17.0 for Windows (Chicago, IL, USA). Continuous variables were presented as mean (SD) or median, and categorical variables were presented as frequency or percentage. Repeated measures analysis was used to compare pain levels before and after the use of ano-coccygeal support. A p value less than 0.05 was considered to be statistically significant.
Results
At 4 weeks, 26 patients (86.6 %) in the test group and 16 patients (72.7 %) in the control group no longer experienced rectal bleeding during defaecation, and by week 6, bleeding resolved in patients in both groups (Fig. 2) . There was no statistically significant difference between the 2 groups (p = 0.698).
The mean pain score before commencement of therapy was 7.53 ± 0.77 in the test group and 7.59 ± 0.79 in the control group, and at 4, 6 and 8 weeks, the mean pain scores were 4.30 ± 0.79, 2.03 ± 0.80 and 0.43 ± 0.50 in the test group and 3.50 ± 0.74, 1.68 ± 0.56 and 0.50 ± 0.51 in the control group, respectively (Fig. 3) . The difference between groups was not statistically significant (p = 0.054).
Complete healing of the fissure was evident by 5.60 ± 1.52 weeks among patients in the test group compared with 5.91 ± 1.57 weeks among patients in the control group (Table 1) . This difference was not statistically significant (p = 0.479).
All patients were reviewed and evaluated at 6 months. None of them developed recurrent fissures. All patients from the test group claimed to be compliant and continued to utilise their modified toilet seat with ano-coccygeal support regularly after fissure healing until the 6-month follow-up. None of the patients developed complications (e.g. incontinence) during this short follow-up period, including patients who underwent LIS (control group).
Discussion
The exact aetiology of anal fissures is not known although the initiating event is thought to be trauma, that is, overstretching of the anal verge by large hard stools [1] . Chronic anal fissure is associated with higher than normal resting anal pressure [3] . Reduced perfusion to the anoderm results in mucosal ischaemia and may be the result of persistent resting hypertonia [3] . The ischaemia impedes healing of the ulcer, which leads to the persistence of pain. The result is a vicious cycle of pain, hypertonia and ischaemia and develops into a compounding factor in the healing of the fissure. Several angiographic studies and Doppler studies of healthy subjects have proven that the posterior midline of the anoderm has the lowest blood flow [4] . The principle of reducing resting hypertonia has led to the use of sphincter relaxants and LIS as treatment modalities.
There has been an interest in non-operative therapy for chronic anal fissure in recent years in view of significant risks of surgical complications notably incontinence. Nonoperative management should be the first line therapy for chronic fissures as the healing rate is good and is associated with less potentially debilitating complications with a proviso that surgery will be considered if conservative treatment fails [2, 5, 6, 8, 12] .
Hence the ano-coccygeal support device (Colorec), being a non-invasive, non-pharmacological therapy, may be employed as first line therapy in the treatment algorithm of chronic anal fissure [12] since it is efficacious and relatively risk-free without any associated complications and may be upgraded to medical or surgical sphincterotomy.
Further support of a more conservative approach to chronic anal fissure is provided by a recent study that showed faecal incontinence in 21 patients as a delayed complication following the surgery [10] . The predominance of the posterior location of fissures may be related to anatomical reasons and the dynamics of defaecation. The passage of faeces follows the curvature of the rectum, sacrum and coccyx which gently curves posteriorly then anteriorly before negotiating the acute anorectal angle, created by the sling of the puborectalis muscle. The faeces are then directed posteriorly with the greatest force exerted against the posterior aspect of the anal canal and anoderm.
While the anterior perianal space is supported by the perineal body which may prevent overstretching, the postanal space is a free space between the ano-coccygeal ligament and the ano-coccygeal raphe and skin. The postanal space is a potential space that accommodates stretching, limited only by the ano-coccygeal ligament and the coccyx. Maximum force exerted on the posterior aspect of the anal canal and anoderm in addition to the lack of support in the postanal space may be the reason why posterior fissures are more common [3] .
This modality of treatment offers several mechanisms of action without altering the anatomy or destruction of the sphincters. Due to the anatomical configuration of the anal canal, the greatest pressure is exerted on the posterior anal tissues. In addition, the posterior midline is vulnerable to tears due to the lack of muscle support. With each passage of stool, further damage and tearing occurs, thus preventing healing of the fissure.
The ano-coccygeal support acts as an external reinforcement in the postanal space, counteracting the force and pressure exerted on the posterior anal tissues during defaecation [13] [14] [15] . With consistent use of the ano-coccygeal support, overstretching and repeated trauma to the posterior anal tissues is avoided (Fig. 4a-d) .
The ano-coccygeal support may break the cycle of pain, hypertonia and ischaemia possibly by stretching the internal anal sphincter at defaecation, hence reducing its spasm. This dual role of postanal support and pain relief is believed to be the main mechanism of action of the anococcygeal support.
However, this study has some limitations. The parity of the patients has not been taken into consideration, despite it being known to influence the occurrence of post-operative soiling after internal sphincterotomy. In addition, we did not investigate on the presence or absence of anal hypertonia which is thought to affect the functional outcome after surgery. Finally, details on the chronicity of the fissures in the two groups are lacking, which may not clarify the exact indication for choosing either the toilet support or the operation. Further controlled prospective studies are needed to better investigate on the above mentioned points.
Conclusions
The modality of action of the ano-coccygeal post anal support is unknown, but our results are promising. Long-term results and future studies on acute fissures as well as larger and randomised controlled trials may determine its role in the management algorithm of posteriorly located chronic anal fissures. 
